Dn Yuclrsom,

RP 02412

Progress Report - 10
Cropping Systems (Entomology)

Cropping Entomology

Report of Work
1982-83

C.S. PAWAR

J

ICRISAT
international Crops Resesrch Institute for the Semi-Arid Tropics
ICRISAT Patancheru P.O.
Andiva Pradesh 802 324, Indie




This report has been prepared to share the Information
that we have gathered in this year, with other scientists
who have an interest in cropping systems entomology work.

THIS IS NOT AN OFFICIAL PUBLICATION OF
1CRISAT




CONIENIS

Cropping systems entomology staff
Acknowlegements

GENERAL

ON-FARM RESEARCH

Taddanpally- Sultanpur (A,P.)
Pests and parasitoids
Plant protection

Begumgunj (M.P.)
Pests and parasitoids
Plant protection

Farhatabad (Karnataka)

LIGHT TRAP STUDIES
Light trap catches in 1982-83
Some important observations on light trapping
Effect of trap location on catches
Light trap catches and environmental factors
Light trap catche, time of night and the moonlight

SURVEY

INTERCROPPING STUDIES AT ICRISAT CENTER
Cereals
Groundnut
Pigeonpea

Page No.
i
il

[~ - SN W RV XY N [l




CROPPING SYSTEMS ENTOMOLOGY STAFF 1982-83 AND COLLABORAT ING

SCIENTISTS

AGRONOMIST (SUB-PROGRAM LEADER)

Dr R W Willey

ENTOMOLOGIST

Or C S Pawar

RESEARCH ASSOCIATE

Mr D R Jadhav

COLLABORATORS

ENTOMOLOG 1 STS

Dr W Reed

Dr S Sithanantham

Dr H C Sharma

Dr P W Amin
PATHOLOGIST

Dr J Kannaiyan
PLANT PROTECTION

Mr S K Pal

FIELD ASSISTANTS

Mr & Venkateswarlu

Mr M A Lateef

Mr K A Chari

Mr N Narayena
STENOGRAPHER

Mr Y M Prasada Lingam
DRIVER-CUM-GENERAL -ASS | STANT

Mr R Venugopa!

ENGINEER

Mr. R K Bansal

AICPIP

Dr J N Sacchan, Principal
Investigator (Entomology)
IAR1, Kanpur

OFFICERS OF THE DEPARTMENTS OF AGRICULTURE WERE ALSO
COLLABORATORS FOR ON-FARM RESEARCH




ACKNOWLEDGEMENTS

We, the Cropping entomology staff, are vqiltotulr to Or. " 8.A.
virmani, Program leader, Parming Systems piiglféh Program, Df.w R.W,
Willey, Principal Agronomist, and Dr. W. ‘rliod. Principal Pulse
Entomologist for their constant help and encouragement during the
course of this research. We are grateful to Dr. Y. Mishimura, Dr.
G.M. BHeinrich, and Nr. 8.KX. Sharma, the on-farm co-ordinators of
1982-83, who extended all possible help towards our on-fars research.
We are thankful to Mr. R.D. Sangale, Mr, John Bob, and Wr. P,
Mallikarjuna who, stationed at on-farm locations, were of great help
in our on-farm research. Last but not the least, we are thankful to
all the officers of the Departments of agriculture for their

co-operation in our on-farm research.

The Cropping entomologist wishes to thank further all his

dedicated workers who did the work in a team spirit.




GERERAL

This year, we concentrated much of our efforts on on-farm
research to help the farmers in effective and economic pest management
in their crops, which they grew under the Vertisols watershed
technology scheme taken up by the Indian state-governments with the
help of ICRISAT. We monitored pests and parasitoids, and advised the

farmers on the pest management.

At ICRISAT Center, we continued observations in intercrops to
further our understanding on pests and parasitoids. Light trap
studies were continued, but more emphasis was given on analysing the

data for the effects of environmental factors.

Parmers' fields around ICRISAT Center were surveyed during summer

months to build-up upon our experiences on off-season survial of H,

armigera at and around the Center.
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ON-PARM RESEARCH

This year, on-farm testing of the vertisols watershed management
technology was in three villages: Taddanpally-Sultanpur in Andhra
Pradesh, Begqumgunj in Madhya Pradesh, and Parhatabad in Karnataka. We
concentrated much at the first site, it being nearer to the ICRISAT

Center and more area brought under the scheme.

Ta:danpallv-Sultappur (Dist: Medak, Andhra Pradesh)

These are contiguous villages about 45 km west of ICRISAT center.
The area under technology testing was increased from 15.42 ha in
1981-82 to 35.24 ha in 1982-83. The following crops/crop combinations

were grown by the farmers.

‘Rharif Rabi Hectares
Sorghum/Pigeonpea 15,73
Maize/Pigeonpea 3.48
Mungbean Sorghum 7.08
Mungbean Chickpea 0.53
Fallow Chillies 8.42

35.24

-

We studied the populations of insect pests and their parasites on

these crops and monitored the farmers' pest control efforts.

Pests and carasi oids
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The incidence of insect pests recorded on sorghum are given in
Table 1. Insects infestation, in general, was higher than in the last
year. Sorghum plants vwith dead-hearts caused by shootfly Atherigons
socca’'a averaged 3.6 percent and by Chilg partallus 23.7% as against
1.1% and 2.3% by these insects respectively in the previous year.
Mythimna asoara'a infestation averaged 8 larvae/100 plants during
vegetative stage and 19.7 larvae/100 earheads during grain-filling
stage. The aphid Rhopalosipbup maidis was recorded on 25.7% plants
during vegetative stage and on 68% plants during earhead stage.
Heljothis armigera, as expected, appeared only on earheads. At peak
activity period its population was 22 larvae/l00 earheads. These
larvae were found parasitised 474, and the parasite recorded was only

Campoletis chlorideae.

Head bug Calocoris angustatusg was also active. Other earhead
pests, Eublemms sailiculana and :np;hg;i. subnotata, although present,
did not cause any appreciable damage to the crop. There appeared no
significant differences between infestations on three sorghum
cultivars (C8B 5, SPV 386, and SPV 352) that were grown at the

vertisols watershed.

On maize infestation, in general, was similar to that on sorghum

except for the absence of shootfly.

On mungbean aphid (Athg'gxgggiynx;), sphingid (Acherontis astyx
and H. armiacer: were important. Aphids were recorded on about 19%
plants. The larval populations of sphingid and B. arm gera averaged
3.7 and 3.8 per 100 plants télpectively during July through August.

In one of the fields, more than 208 defoliation was recorded mainly



Page ¢

due to the larvae of sphingid. B. ArImigera larvae were parasitised
mainly by the nematode Ovomerm s albicans. This parasite emerged from
18% (n=100)of the total larvae collected from this crop.

The insects pests on pigeonpea were studied during flowering and
podding. H. armigers eggs and larvae, pod damage by different major
pod feeding pests, and yields of pigeonpeas recorded at the watershed
are given in Table 2. |fHeliothis activity peaked in the first
fortnight of November, with an average of 102.8 eggs and 38.7
larvae/10 plants. A pigeonpea cultivar ICP 1 suffered relatively more
infestation of H. armigera, both in sorghum and wmaize intercropped
systems, than a pigeonpea cultivar ST 1. However, the pigeonpea ST 1
suffered more damage by podfly Melanagromyza obtusa and hymenopteran
pest Tanaostigmodes compared to the pigeonpea I1CP 1. Three pheromone
traps éhat we operated to monitor H. armigera in this ares, caught
more numbers of moths in December, folldwinq the field intgstation by
2-3 weeks. Monthly catches from June 1982 through Pebruaryi1983 were
4,%90,107,,231,57,174,887,651, and 21 respectively. |

Eqg parasitism, as expected, in H. armigera was nil. Only large
larvae (4-6 instars) were parasitised, and parasites emerged were
dipterans (Carcelia jllota, Goniophthalmus balli, and Palexorista
solepnis. The level of parasitism averaged 6.3% (n=575),

In rabi, sorghum suffered 1little damage, aphids stunting the
growth of some plants. Chillies had no problems. Chickpea, however,
suffered some damage due to H. armigera. BHymenopteran parasite
Campoletis ghlorideae was mainly active, and it parasitised over 40%
of the larval population of H. parmigera on sorghum and chickpea.
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plant protection :

Crops except the pigeonpea did not require any insecticide
protection, for the insect pests were not 8o serious to cause economic
losses. On pigeonpea, as oxpcdtod. BH. armigera became serious and
took a heavy toll of the crop in the fields which were not properly
trested. As in the last year, DDT wettable powder was made available
to the farmers by the Deptartment of Agriculture on 50V cost subsidy.
Motorised knapsack and hand-operated knapsack sprayers were at the
‘disposal of the farmers. As in the last year, farmers d4id not take
much interest in application of insecticides despite our advising them
through the Deptartment of Agriculture. They sprayed their crops as
and when they had a time to spare. This is because most of the
farmers of the watershed has wet-land wherein they had main {nterest
t; grow rice. Many farmers did not undertake second spraying although
they were advised for it, while those who did it were quite late in
action. Insecticides used in different fields of pigeonpea, costs of

applications and yields of crops are given in Appendix 1.

We conducted a demonstration trial on insecticide application f{n
pigeonpea in one of the farmers' fields to oducat; the farmers on
proper ways of achieving the good results. We selected a field with
three equal blocks (0.6 ha approx.), and made the owner farmer to
apply insecticide using the motorised knapsack, hand-operated
knapsack, and CDA sprayers, one sprayer assigned to one block. We
asked the farmer to use only endosulfan (Thiodon) @ 2 litres/ha, and
to spray the crop when we advised. The farmer sprayed the crop when
we recorded more than 10 eggs and/or 3-5 small larvae (3-5 mm

long)/plant in our weekly counting that we did on randomly selected
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plants. The farmer obtained good control of . arm aera and got very
good yield. The pod damage and yield recorded in the trial compared

vith average situation in other farmers' fields are given in Table 3.

This trial was an eye-opener to the farmers' of the area, and was
an attraction to the passers-by. Parmers of the surrounding area also
visited this trial and got themselves apprised of‘ the ways of
achieving such results. The CDA sprayer's convenience in insecticide
application in pigeonpea was well recognised by all the farmers. The
practical attributes of the sprayers studied during the trial are

given in Table 4.

This trial, not only confirmed the results of our similar trial
at ICRISAT Center in the earlier year (this was, however, in the sole
crop), ‘but also convinced us of the necessity of such demonstration

elsevhere.

Bsgumgunj (Dist: Raisen, Madhya Pradesh)

This village is 1180 km north of ICRISAT Center near Bhopal, the
capital city of Madhya Pradesh. Here, in collaboration with the State
Department of Agriculture, 23.8 ha vertisols watershed was under

technology testing.

The following crops/crop combinations were taken by the farmers.

Kharif Rabi Hectares
Sorghum/Pigeonpea 9.4
Soyabean/pigeonpea 2.8

Soyabean Chickpea + mustard 2.0



Table3 : Pod damage and yield from the trial on the comparison of

sprayers on the pigeonpea Intercropped with sorghum at
Taddanpally-Sultanpur Vertisol watershed, 1982-83,

Fercentage ¢f pods damaged bv  Total Yield
Borer Podfly Hym. Bruchid insect  (kg/ha)
damage

dand operated 3.5 3.3 45 0.0 1.2 1167
Knagsach
“otorised i3 3 t3.8 5.5 0.0 35.7 1249
\TAPSAcA
LA srracer Tt lE 3.3 0.1 1.5 1131
Farmer' s fielg Tlle P 3.0 0.2 81.7 i87

(Average of 9 fields)

L was mreplicatec.
Tavs of endosulfan were gziven 3 I L. of
C

-

-

-

o

r:1al block was 0.6 ha.



Table ;¢ Comparison of three types of sprayers = a hand operated
Knapsack, & sotorized knapsack sjstblover and a controlled
droplet applicator = tested on pigeonpes at ICRISAT,

Hend Motorized Controlled
operated miste droplet
knapsack blower epplicator

weight ot espty sprayer (kg) 6.2 12.9 1ed
aeight of full sprayer (kg) 21,8 25,0 146
Spray mix tequired (1/ha) 3500 - 2%0 4
F1l11ings required/ns 3] 20 ]

Time required tor sprayingt

(a) 8ole pigeonpea (hrs/ha) » 6,0 3.9

(p) Interctopped pigeonpes 21 4,5 2,0
tho/na)

Persons freqQuired 2 2 1

Other materlals . Petrol batteries

required and 04} suger



Page 7

Soyabean Linseed 2.0
Soyabean Wheat 7.2
Soyabean Lentil 0.4

23.8

Reats and parasitoids

Sorghum suffered a lot in the first year of the technological
testing due to wunusual heavy rainfall which at a time continued
at-a-stretch for three weeks in August. The left over sorghum
suffered 0.3% dead hearts by shootfly A. goccata and 6.5V dead hearts
by €. partellus. In earheads only H. armigera and E. pubpotata
appeared in considerable numbers. H. armigera larvae (n=50) on
soéhnn wvere found parasitised 228 by C, gchlori-easq, 48 by Eriborus.
argenteopilosus, and 2% by C. 111g:j, only. The parasitism due to B.
araen gopjlogug was recorded at higher level for the first time on
sorghum in our studies. At ICRISAT center and in the farmers' fields

in southern parts of India, we have always recorded it below 1% .

Soyabean, although grew little stunted, did nbt suffer any
appreciable damage by insect pests. Soyabean girdle beetle Qberia
brevis which is reported to be important on this crop in most years,
did not appear probably because of the unusual high rainfall.

Pigeonpea, although grew slow initially, came up very well at
flowering and podding. During vegetative stage, insects - Etiella
zinckenella, Adisura stigmatica and Lampides boeticus appeared on the
crop, but were not of much concern. As expected, H. armigera
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appeared on pigeonpes during flowering through podding, but wes not as
serfous as we do normally record it in southern ll\dl‘;:‘"lﬁl wﬂq
peaked to only 4.8 eggs and 5.2 larvae/10 plants (Tahle . 5).
Surprisingly, in this area we found higher rate of parasitism 24.5¢
{(n=200) in the larvae of E. arm cera, that too largely (958) efYected
by the hymenopterans and mainly by E. arcan sopiloana, This is in
contrast to the observations made at ICRISAT center asd ia other
southern parts of India, where parastism was found always below 154,
and that too mainly effected by dipterans, particularly C. Jllota.

On chickpea, which is a common rabi crop of this area, §.
arnigara aeppeared right from the vegetative stage of the crop. The
infestation appeared apparently higher on chickpea in this area than
that is normally seen in southern India. This is probably because in
northo;n India chickpea becomes available to H. arm aefa before
pigeonpea reaches to the vulnerable stage, that is floverinj. By the
time pigeonpea becomes available, the insect is well established on
chickpea and tends to shift a little. On chickpea, only 4% of the
small larvae (1-3 instars) were found parasitised, that too
exclusively by E. argenteopilosus. This is again in contrast to the
situation in southern India where over 508 parasitism is generally and

exclusively by €. gchlorideae.

On wheat, linseed, and lentil] insects activity was wminimal. H.

armigera appeared rarely on any plants of linseed and lentil.

To know the important insects of this area, we operated a 1light
trap in the State government seéd-farm, which is adjacent to the

vertisols watershed, and recorded the catches of insects that were
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Table ¢ : Monthly catches of u‘u-r ‘g v .g‘ e l‘:_:-tg!.
in 1ight and pheromons ¢ tr». r’y WJ. mm,

" AR R
LIGHT TRAP PHERONONE TRAP

Month ———

H.armiz_rs 8. Lliturs N, grmigers §. llitwp
August Ak 173 ) L1
September Y] 456 52 228
October 40 1227 100 7088
November 304 8)) " 1970 ({17
December 257 1 an 1319
January 201 36 son 1588
February 9 1] » 1607

Narch 2116 63 612 om
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coming in large numbers. In addition, pberomone traps of H. arm aera
and Soc.ontera litura were operated both at the seed farm and the
vatershed. The catches of of these two noctuids both in the light and
pheromone traps are given in Table 6. §. Jlitura, although was caught
in large numbers in traps, did not appear on any of the crops of the
watershed and surrounding area. We suspect, this could be because of
migration of this insect from other area but this needs to be
investigated by the entomologists. H. armigera was also trapped
apparently in large numbers in pheromone traps at this location,
although its infestation on crops was lower than at other locations.
This indicates, most probably, that the pheromone traps are more

efficient when the infestations rare low.

Rlant protection

The plant protection in prlncléle envisages protecting the crops
from weather aberrations and pests. Unfortunately, we had no control
over the unusual continuous rainfall that was received in the kharif.
Bowever, the pigeonpea component of our crop system fared well even
under this unfavourable comditions and provided the farmers a

reasonable return.

Insect activity increased following the rain., We requested the
Department of Agriculture &o make available the insecticides and
application appliances to the farmers well in advance. The farmers'
wvere given 30% subsidy on the cost of insecticides, and appliances
wvere provided for use without any rent. The detailed account of
insecticide used on pigeonpea, costs of applications and yields of the
crops are given in Appendix 1. In pod analysis, the percent pod
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damage by podfly was found more compared to that by 5. armigera
(Table 5.). The insect induced yield losses were around 158,

On sorghum some farmers applied one spray of insecticide
phosphamidon (Demecron), against earhead pests and obtained some
yields. Soysbean did not require any protection, for it was
apparently free from insects. Chickpea, as expected, was attacked by
H. axmigera, and the farmers controlled this pest by applying

insecticides.

We recommended only one spray on pigeonpea, but one of the
farmers did not spray his crop, while a few enthusiasts undertook two
uor three sprays. All the farmers, in general, obtained good yields

and those who sprayed the crop got higher returns.

On chickpea 1-2 sprays of phosphamidon or endosulfan were done
by the farmers, and they obtained good yields, in the range of 6-8
quintals/ha. Pod damage was exclusively by Heliothis and it averaged
6.48,

Farhataba: (Dist: Gulburga, Karnataka)

This village is about 250 km west of ICRISAT center. The
technology testing was undertaken over 11.42 ha. The following

crops/crop combinations were grown.by the farmers.

Kharif Rabi Hectares
Pigeonpea 0.85
Maize/pigeonpea 0.35

Groundnut/pigeonpea 1.85
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Sesamun/pigeonpea 0.30
Greengram Sorghum 6.15
Blackgranm Sorghum 0.50
Fallow Sorghum 4.80
Blackgram Safflower 0.50
Fallow Safflower 1.20
T 16.00

At this location we monitored only H. armigera that too mainly
with pheromone traps. The monthly catches obtained in two traps, that
were operated at this vatershed from July 1962 through May 1983, were
12, 86,314, 566, 254, 628, 420, 90, 8, 4, and 2 respectively. Moths
started coming in large numbers from september, when pigeonpea began
to flower, and continued untjl february when pigeonpea was harvested.

After that the catches in traps decreased.

This area has traditionally been one of the most {nsecticide
treated pigeonpea areas in India. 1In this first year of our on-farm
research, we only studied the farmers' method of {nsecticide
application. The farmers applied insecticides from the budding stage
at an interval of io-lz days without bothering to look for insects on
the crop. They ended up with 6-7 dusts/sparys on their crops
(Appendix 1). Application vil mainly done by using a foot sprayer
vwhich was transported in bullock-cart through the crop while spraying.
The farmers got good yields, but the inconvenience and the cost of
application were high. The total pod damage percentage, recorded

after harvest, averaged 20.5 percent with insect induced losses
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estimated at 80.4 kg,

Other crops grown at the watershed 4id not suffet much idsect
damage, and produced optimum yields. This was, however, reported to
us by Dr. Y. Nishimura who co-ordinated the on-farm research st this
watershed during 1982-83.

LIGHT TRAP STUDIES :

Insect monitoring with light traps at ICRISAT Center dates back
to 1974, and at other locations in India in our net-work to 1979.
While, at ICRISAT Center, we have continued trapping insects by
shifting, adding or substracting the number of traps, the trapping at
other locations, which is being looked after by scientists ia National
Programs, has reportedly been becoming difficult because of&irregular
electric-power supply and thefts of electric bulbs. We bave been
getting data regqularly only from five locations, two of which are
ICRISAT substations. FPortunately, we have an access to §. ngxligg;g
light trap data that are being collected by national scientists at
Jabalpur and Coimbatore since before we started the work on light
traps. The traps employed et these locations are not ‘éobinson'a
modified traps, the type we have been using in our net-work.

The pheromone trapping net-work for H. armigera initiated since
1980 by our Pulse entomology iub—proqun is, however, nov well
establighed covering many locations in India, Pakistan, Sri Lanka and
Bangla Desh. This trapping is preferred by scientists for it involves

only one insect gpecims and does not require a source of electricity.




R Cwe=" 4 s La W TN Bt SREELANSAS
A traditional practice of spraying the pigeonpes crop In Kernatska state (lndia).
A bullock cart is used to carry & spray !lquid drum and » sprayer. One man
operates the sprayer and others direct the spray onto the top of the crop.

A lot of crop is damaged and no good covarage |s obtained.
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Light tzap cate.-s {p 1342-81

The catches of important laboet pests recorded over the past five
years in light trap at our Vertisols watersbed are given in Table 7.
This year legume borer pests were caught in lower numbers than in
1981-82, but not lower than in the three years before 1981-82. The
catches of Cereal pests L. partellus ond N. aapaAIatA increased
compared to those in 1981-82, but over the years there appears no
major change in the activity of these insects. Dv=.arcos spp and
Barjas spp, the insects important on cotton, were caught without any
appreciable decrease over the catches in 1981-82; but there appears
in general a declining trend in catches over the years. gpodoptera
catches remained more or less same over the years except for 1979-80
an.d 1981-82 when §. ex ana was caught in high numbers. §. _itura
activity, although increased in 1980-81, has declined over the past

two years.

Catches of parasites and predators, 4id differ much over the past
five years except for slight shift in catch periods in some cases.
Por instance, Baric neumon sp a parasite of B. arm aera, vas obtained

sore in September than the usually in October.

§ome s=rortant ohserva ions gn light trapp na

We have a huge data aul‘ubh on light trap catches and field
counts of insects at ICRISAT Center. We are nov attempting a series
of analyses so as to say hov uq_ht trap, and in some cases pheromone
trap could be used in pest uu@ol;nt. The work in this direction has

slready been initiated for B. arm aera with an active involvement of
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our Pulse entomology sub-program, and attempts are being made do the
same for other important insect pests. BSome of the basic observations

which were long over due to be described, are given below.

1) Effect of trap location on catches :

It is well documented in our earlier reports that we, worked with
only one light trap at ICRISAT Center between 1974-1976 and there
after set two more traps, thus making a total three. Our first trap
wvags outside ICRISAT boundary, near the northern fence until 1979, when
it was moved about 200 meters to bring it inside the fence at a
location called RAl. The other trape, since operated, are at the same
locations - the Manmool and the Vertisols Watershed (Appendix 2).
Averaqq monthly catches of B. armigera over 4 consecutive years of
trapping at these locations are given in Table 8. There appears a
very wide variation in catches at different locations, and this calls
for the understanding of the surroundings of these locations. The
outside location called °“CIB" was in the trees and a few office and
residential buildings, and never had any crop in immediate proximity.
The RAl location is surrounded by lakes on two sides, and remains
cropped around during the crop seasons. The Vertisols watershed
location {s at about the centre of the ICRISAT main-~land, and has a
huge crop area around. The manmool location is towards south in the
main land, &nd has a lake and a.fev raised structures around, and it

remains cropped on most sides during the crop seasons.



Table 8§: Average monthly catches of H. armigera in light traps at
different locations of ICRISAT Center (Averages are over
a set of k-years of continuous monitoring at each location)

ICR1SAT Center light trap locations

Month C.1. Building RA-1 Menmoo! o
June 19.8 b.3 13.8 2.8
July 17.5 2.5 23.0 125.0
August 55.8 35.8 142.8 2049, 5
September 326.8 115.0 368.5 2959.8
October 200.5 36.8 251,13 1564,0
November 1251.0 262.8 974.3 4207.0
December 7447.3 223.8 690.3 6482.3
January 573.3 44,0 127.3 1039.0
February 186.8 26.0 54,5 485.0
March 248,0 38.0 101.8 481.,0
April 863.5 149.8 181.0 4W49.5
May 334.3 38.5 28.8 1.0

Mean 960. 4 81. 4 246, 4 1690.5
SE + (M) 336.8 _




Table 9: Average daily catches of H, armigera In light and pheromone traps
against different wind velocitiss betwsen 0.00 - 06.00 hrs of the
day, !CRISAT Center, (June 81 - June 83).

Wind velocity Frequency

an/hr (No. of Light trap locations Pheromons trap locations#®
(0.00 - 06,00) nights)
range H Manmoo!  RA! VWS  Manmoo!  RA)
1 -5 298 100,6 8.4 3.6 8.8 3.9 2.0
6 - 10 191 81.3 5.4 2.3 13.4 5.5 3.2
- 15 108 45,1 3.2 0.6 7.4 2.6 1.5
16 - 20 66 34,5 1.5 0.3 2.8 1o o
21 - 25 39 1.7 0.6 0.3 1.3 1.4 < 0.6
26 - 39 19 24,6 0.4 0.1 1.5 0.9 - 0.5
31 - 35 7 0.6 0.3 0.1 0.2 0.1 0.6
36 - 40 2 00 00 00 08 2.8 0.5

*Averages of 2 replications
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NHore catches at Vertisols wetershed, moderate at manmoo] and low
at RAl, therefore, finds an explanation by the extent of cropped area
around the trap; but the surprising thing is the high catches
obtained at 'CIB, the location which never had any crops around. We
wonder whetber trees had any thing to do with the attraction J.
Armigers at this location. Another possibility might be that the
flood-lights of the office and residentisl buildings were adding to
the intensity of illumination from the light trap and bringing around
more H. parmigera. These aspects certainly need to the noted, and

discussed in scientific forums.

Around June, Which follows a closed-season (April-May) at ICRISAT
Center when all crops are removed, the Vertisols watershed light trap
catches relatively fewer moths. This is because the Vertisols
vakershcd area during this period is more cleaner than the RAl and
Manmool areas where H. armigera larvae survive feeding on the weeds
growing around the lakes and buildings. The insect hosts intensity
and extensivity, thus need to be studied in relation to the catches in

the light trap.

2) Light trap catches and environmental factors :

We have been attempting to work out the corrections for the
various environmental factors that affect the light trap catches. Our
attempt of correlating the daily and weekly catches of H. arm acera
with the corresponding enviromental factors - rainfall, temperature,
humidity, wind velocity, has given us very poor correlations (r= 0.2

to 0.3), that too mostly negative. This indicates that there is a

need to fractionate the data for different periods of activity of
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insect. This is now being attémpted in collaboration with our Pulse

entomology sub-program, which ldmnr seeks the belp ll m%ul
Development and Research lnltim. London.

H. arm gera is wostly tt§ppod between 24.00 htn.;OG.OO hts, Ve
arranged the 1961-83 light and pheromone trap data of §. arm asma ag
per the wind velocity records between this period, and found that the
light trap catches more moths when the vind nluitme 1-%
krn/hr and the pheromone trap when it is between 5-10 km/ht (Table 9).
High velocities reduce catches, probably by hindering the flight of

moths towards the trap.

3) Light trap catch, time of night, and the moonlight :

Insect catches in light trap are greatly affected by the time of
the moon rise and set, its illumination and angle of elcvati‘n to the
earth. These effects are well documented in the literature, but there
is a great need to specify these effects for the trap and the trap

location.

Average daily catches of H. armigera for the ICRISBAT Center trap
locations and the Hissar trap (ICRISAT Center in North) are given in
Fig 1. It is really surprising why there appears no reduction in
catches around the full moon at Hissar. We have, so far, no answer
for this surprising observation. .At ICRISAT Center, reduction in
catches with the moon illumination is recorded at every location
although the rate of decline varies considerably. We are still

vorking on the complicacies of standardising the moon effect.
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Fig. 2: Hourly catches of H. armigers in light trep at Vertiso! watershed
in relation to the visTBle crescent and the time of riseand set of
the moon during lumer cycie, 1-30 Dec. 1982, ICRISAT Center.
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Table 10: Percent parasitism on Heliothis srmi=_ra (#b.) recorded on
cultiveted crops and weed hosts, in Andhra Pradesh, Msharashtrs
and Karnataka 1977-83,
Tots! egg 3 egg Tota! larvee 2 larvae
Crops collected parasitised collected parasitised
(No.) (Mex.) (No.) {Max.)
Cereals
Maize 3558 76.0 2230 4.0
Sorghum 27987 87.0 31688 60.0
Pear! millet 2769 60.0 931 47.0
Legumes
Chickpea 4028 0.0 W17 70.0
Cowpea 1048 37.0 5991 45.0
Groundnut 2785 k4,0 5986 b2.0
Pigeonpea 24876 0.2 76446 40.0
Pea Nil - 1 63.0
Hyacinth bean NI I - 68 k6.0
Mungbean - - 415 8.0
Soyabean - - 133 9.0
0l 13e6d/f Ibre '
Linseed 11.0 0.0 60 20.0
Safflower 612 32,0 2573 60.0
Sunf | ower 159 2.0 96 40.0
Cotton 150 38.0 - -
Vegetables
Onion - - 100 8.0
Okra 676 0.! .
Tomato 440 2.3 1685 26.0
Weeds
Acanthospsrmum hispldum 17% 35.0 2072 35.0
Asteracantha longifolls - - 28 27.0
Clitoria termeata - - 130 2.0
Cardiospermum halicacabum 6| 0.0 35 14,0
Datura metel 2690 11.0 5142 40.0
Gompherana celosioides 1894 3.0 5000 62.0
Gynandropsis sp. 177 0.0 1679 55.0
Martynia annuva - - 25 20.0
Phyllanthus maderaspatensis - - 46 12,0
Sesbania sp. 100 16.0 210 36.0
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To get some idea about the effect of the time of the wmoon rise
and set and in general the night period for maximum catches of H.
Arm asra, we recorded hourly catches in light and pheromone traps
daily on a lunar cycle in December 1982. The catches, the time of the
moon rise and set, and its cresent visible on the horizon, recorded
during this period, are shown in Pig. 2. There appeared varying
trends in catches each night, but in general maximum catches were

recorded between 02.00-05.00 hrs.

SURVEY

We concluded our a-five year survey of biotic control agents of
H. armaera 4{n 1981-82. We collected H. armigara eggs and larvae
from the farmers fields of Andhra Pradesh, Maharashtra and Karnstaka,
néinly during November to January when H. arm aera is generally more
active, and reared these further in the laboratory to record the
parasites. With this survey, we concluded that H. armigera is
parasitised in egg stage by & insect and in larval stage by 23 insect
and 2 wmermithid species. The parasitism varies widely with the host
crops of the pest (Table 10). In general, cereals encourage the egg
and small larval (1-3 instars) parasites which belong to Hymenoptera,
and legumes the large larval (4-6 instars) parasites which belong to
Diptera. We have further, observed that H. parm aera is preyed upon

by as many as 21 insect predators.

With this survey, although our collection of H. Aarm'aera came
from a wide variety of crops and weeds, we could not found much about
the survival of the pest and its parasitism during off-season. To

improve our understanding on this, for the past two years, we have
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been studing H. arm aera larvae in the farmers' fields vwithin a
radius of 100 km fros ICRISAT Center. We eonoee"ﬁ!e larvee and
study the parasitism in the laboratory. Around Byderabad, ‘ ciey 30
km from ICRISAT Center, tomato crop is largely grown lurtnqiih- semmer
months (April-June) by the farmers under irrigation, for d&uring this
period high prices prevail for tomato in the markets. This crop,
sustains high population of H. arm gcera during these months and* act
28 an important carry-over source of the pest between main crop

seasons, rabi to kharif,

This year, with a-day trip every week in May and June, we could
collect 487 larvae of H. armigera from tomato. The tomato crops were
reported sprayed; most farmers spraying the crop at 10«15 days
interval. No parasite emerged from our collection. We do not know
whethe; parasites were killed by the insecticide applications:or they
vere inactive because of the hot sun. Bd&ever. in our continuous hunt
for B. armigera until August which prolonged into the mansoon, we
recorded 37.58 (n=243) larval parasitism by mermithids and only the
beginning of patasitism by (. ghlori-eag (0.01%).

About a hundred larvae were also collected from weeds during

May-June. They were also not parasitised. Gomphrena celogojdes was
the important weed supporting Heliot:is during these months.

These observations indicate that the parasites are affected more
by high temperatures in summer than the pest. We intend to build up
such data for off season survival of H. armigera with a hope that the
veak linkages in the carry-over of the pest is known to the plant

protectionists so that they hit the pest at the most critical time.
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INTERCROPPING STUDIES AT ICRISAT CENTER

This year, we 4id not raise crops separately, but studied the
pests and parasitoids in the crops raised by our cropping systems
agronomists. On vertisols, we covered the sorghum/pigeonpes and
maize/pigeonpea intercrops, end on alfiscls the sorghum/pigeonpea,

millet/pigeonpea, and groundnut/pigeonpea intercrops.

Cereals

Cereals ; sorghum, millet, and maize, did not suffer any
appreciable damage from insects during seedling stage. In sorghum
shootfly d. poccaty and stem borer (. partellus caused dead-hearts
in less than 2% plants. M, aeparata infestation was low; averaged
4.1 larvae (range 1-17 larvae)/100 plante on 40t! day old crops, and
it appeared relatively more on maize than on sorghum and millet.
Aphid R. maidis was recorded on all the cereals with 30-43% plants
infested at 40+#1 day of the crop growth, Head bug {. angustatus
appeared on more than 25% of sorghum plants at earhead stage. An
earhead pest H. armigesrs was recorded on all the cereals. Its
infestation and parasitism at peak activity are given {n Table 11,
The infestation did not differ much between the cereals. Parasites
emerged only from small (1-3 {instars) larvae, and parasites, as
expected, were only hymenopterans. (. ghlridesse dominated the sene,
and was the only parasite emerged from the collections on the
vertisols. However, from the collections on the alfisols, there also
emerged a parasite Microchelnus curvimpulasus from 188 of the small

larvae on millet and from 28 of the small larvae on sorghum, and a

parasite Temeluc.a from 3% of the small larvae on sorghum, Overall
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parasitism, as also reported earlier, wvas higher on the alfisols than
on the vertisols. The most interesting observation has béen the good
association of M. curvimaculptps, which is an egg-larval parasite of
H. arpigera, with the millet crop.

Groundpus

Groundnut also suffered little from insects. B. armigera eggs
and larvae were recorded during early stages of the crop growth, but
infestation was low, always below 1 egg and 0.5 larvae/plant. Jassids
sppeared mainly during early stages of the crop growth; their numbers
averaged 2 jassids/plant at the third week of the crop growth. Thrips
became active during 5-6 weeks, but their overall population appeared
too log to bring-in any appreciable bud-necrosis disease. ?*Only few
hairy caterpillars E. gubnotata were recorded during 9-10 weeks.

Rigeonpes

Pigeonpia in different crop systems both on the vertisols and
alfisols suffered little from insects during vegetative stage. Leaf
wvebber E. ¢ritica appeared somewhat more compared to othe} foliage
feeding insects but did cause any appreciable damage to the plants.
B. armigera appeared from flower-bud stage and soon became
pestiferous damaging several buds, flowers and pods. Its activity
grew unabated for the crops were not to be sprayed in the trial. On
the alfisols, its activity was at peak during the first fortnight of
November while on the vertisols it peaked during the second fortnight
of November. The peak infestation of H. armigera, pod damage by

different pod feeding insects assessed after harvest, and yields of



Table 11 : insect infestation, and yields of sorghum, malze, and pear!

millet recorded at Research Center, 1982-83,

H. amigsra Percent parasitisa in 1-3 instar

Total tarvat®

S.E. + (W) 5.3 17.68 . -

¢ . hr:u at larvae of E’ .mt‘ perasitism ;:‘.‘d
rop systems pea of § L
rg- I\ .
wtiviey  Hmagy Bl Tesluabt = ligery (ko)
ﬂi! - X)
suiplve
VERT1S0LS
Sorghum/
plgeonpea 17.5 58.1 - - ks.0 3650
Maize/
pigeonpea 9.5 3.3 - - 25.0 3178
- Mean 13.5 b7 - - 35.0 Nk
S.E. ¢+ (M) 3.54 10.15 - - 7.07 1414
ALFISOLS
Sorghum/
pigeonpea 15.5 75.0 2.0 3.0 7.0 3078
Pear! millet/
pigeonpea 10,0 78.0 18,0 0.0 96.0 24N
Mean 12.8 76.5 10,0 1.5 83.5 2775
0.71 115.9

Average of 2 replications,

* Larval collection 100, with 80-90 smsll larvae in all cases
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pigeonpea obtained in difforenﬁ crop systems are given in Table 12,

There appeared no significant differences in B.  armigera
infestation and pod damage by different groups of pod feeding insects
in pigeonpea between the sorghum and maize intercrops on the
vertisols. However, on the alfisols the pigeonpea pod damage by
borer, which includes besides major damage by H, armigara the damage
by B. sinckenella, B. 2toposa and other pod borers, was
significantly higher in the mfllet and groundnut intercrops than in
the sorghum intercrop. This observation when critically studied with
other observations, the difference appeared largely because of the
pod-set which was poor in the pigeonpea intercropped with millet and
groundnut. From 25 pigeonpea plants (5 sets of S5 plants selected
r{ndonly in the field) in millet and groundnut systems, a total of
3790 and 4703 pods were obtained respectively as against 7819 pods in

sorghum system.

As expected, parasitism of H. armigera in pigeonpea was low both
on the vertisols and alfisols. Egg parasitism was nil, and only large
larvae (4-6 instars) were parasjitised. The parasitism appeared in the
range 0-68 (n=100:larvae collected in each system), ;ith the higher
record on the gtouﬁdnut intercropped pigeonpea and the lower record on

the alfisols' sorghum intercropped pigeonpea.

We would be studing these intercrop systems again in the coming
years particularly on the alfisols 8o that the above observatjons

could be reaffirmed.






Append i

1: The details of ldpecticides used, tosts of m»ll:ot tony ane
vields of pigeongaas ot Tade ny'w‘ P
and Farhathabad Vertisols watershed (lﬂ!-l))

indlviduatl Cost of* Labour $%*  Tote! Yield In
flelds and  Insecticides and Mo, of insecticide/ other cost/ cost/ Quintaly/
ares applications L ha ha he
{he) {ns) {hs) (Rs)
1 Uy-Sulthenpur (Medak Olstrict, Andhrs Prodash)
1.2 oot 35.20 .00 .20 .-
1.0 007 52.% 4,00 98,80 2.8
1.5 Thiodan and Thiosan 320.00 61,50 381,50 11,08
0.98 DOT and Chalux 246,20 67.00 NLw o.nm
0.7 00T and DOY 61.60 67.00 128.60 e
2.4 oY 30.80 46,00 6.8 3.1
0.67 007 A8 40 46,00 94,40 UL}
.n 00T end 00T 32.40 46,00 83.40 2,65
0.8 boY 28.60 6,00 K $.92
2,78 00T and Ekalux 94,80 67,00 161,80 1.9
3.0 007 and Muvan $2.00 67,00 119,00 N
0.8 (1) 28.60 4,00 74,60 .-
{151 0ot 33.00 6,00 79.00 (N
Bagumgan] (Rafsen District, Madhya Prugh)
2.4 Thiodan 80.00 29.00 108,00 7.18
2.0 Democron and Thipdan 155,00 58,00 213,00 6.96
1.2 Thiodan 48,00 29.00 77.00 824
0.8 Thiodan 96.00 29,00 115,00 10.9
0.8 Thiodan and Thioden 213.50 87.00 300.00 12,76
0.8 Thiodan and Thioden 180.00 $8.00  238.00 4. 32
0.4 Thiodan 100.00 29.00 129.00 tW, 77
0.4 Thiodan B 100,00 29.00 129.00 10,47
2.5 n.a. .- . e 6,02
0.9 . . .- 6,26
0.85 Cythion, Thiodan, Ekalux, 460,05 420,00 880.05 1).5
Wuvacron and Nuvecron
0,35 Ekalun, nuvacron, DOT, 451.60 420.00 871,60 8.0
Nuvacron, Nuvacren &
Nuvacron
0.2% Cythlon, Thioden, Ekslux, 842,00 420,00 862,00 9.}
Nuvacron, Nuvecron & Muvecron
1.85 Cythlon, Thiodan, Eksltux, §36. 40 50,00 1026, 40 .5

Muvecron, 0OT, M.cron & N.cron

* Cost doss not consider subsidy given to the farmers on insecticids.
** Other cost includes hire rate of sprey machines, petro) cost etc.,
{ 1CRISAT desonstration tris)

- A Mea et taa



APPENDIX 2;

LIGHT TRAP LOCATIONS AT I1CRISAT CENTER.
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